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Abstract 



PROBLEM TO BE SOLVED: To realize electrode structure capable of obtaining excellent ohmic contact with 
P-type Alx Gay In1-x-y N (0<=x<=1, 0<=y<=1, x+y<=1) semiconductor. SOLUTION: A layer containing at 
least one or more kinds of hydrogen storage metals is formed on an Alx Gay Inl-x-y N (0<=x<=1, 0<=y<=1, 
x+y<=1) semiconductor layer 61 containing Mg, thereby forming a metal hydride layer. As a result, hydrogen 
which couples with the Mg atom is attracted, and Mg atoms in the vicinity of a surface 63 are activated as 
acceptor impurities. In the semiconductor layer/electrode interface 63, sufficiently high carrier concentration 
as a contact layer can be obtained, so that a remarkably low ohmic contact resistance can be realized. 



Data supplied from the esp@cenet database - 12 



http://minesoft5.minesoft.net/pdmitml/JP11097744.htm 



12/21/2006 



mummiffsf (jp) 



(i2> ^ H ^ 1^ ^ # (A) mmmmamm 



(SDInta.* 9m&^ F I 

HOIL 33/00 HOIL 33/00 E 

C 

HOIS 3/18 HOIS 3/18 





4$H710-209044 


(71)tmSA 


000002049 




«fK¥6-16712404^ffl 








JFjSK6ip(1994) 7^190 


































(74) ^^SA 





(54) »!9|C!>««:] 



(57) [giisD] 

[m^.^m Mg?r^tfA l,Ga, I ni.,-yN (0 

6 3C0U s&^ij^Ti'-tr^yf^W^b ixa^it^ti 




(2) !^ffl¥ll-97744 



[11*^1] MgSr-^tfA l,Ga,I ni.,-yN (0 

gxgl, O^ySl, x+ySl ) ^^frflitC, 'J>- 

[n^2] iirie*i!ijif)e^iY, ce. Pr. n 

d. Sm, Eu. Yb. Hf , P dSDp *>i!'-^:< 1 1 1 

z b i:mibt^ 1 iztmcnm^m 

m^mS] Mg^^tfA l,Ga, I n,...,N (0 
gx^l, Ogy^K x + ygl ) ^*{!|s:«±t, P 
d . H f co^J--^ < t i, (, ^-f il*^^ t-tf 1 aiiUJitfO** 

[0001] 

•fl:^^*«^-Ot'*|.pSAl,Gay I ni-..,N 

(OSx^K Ogygl, x + y^l ) ^fitttit 

[0002] 

N (O^x^l. O^y^l. x + y^l ) 

\i^htlX\<^l (" P-GaN/N-InGaN/N-GaN double-hetero 
structure blue-light-emitting diodes", S.Nakamura e 

t al.,Jpn.J.Appl.Phys.(1993)p.L8) . tfz. #^¥5 

- 2 9 1 6 2 i^^mui. Au&^\^mmtmb t 

[00 03] 

imipm^LXobtmm) Lt-Ltp-b-t,, wm 

ffiiS<. pSAl.Ga, I ni.,.yN (O^x 

Ogygl. >^ + y^\) ^^mb<7ym^ 

[ 0 0 0 4 ] i^i, ®fig*ti^fcN i ^m\^tz^^z\i. 
^^co*-CA u J: 0 igfLTfc 0 , ^ff^r^r- 5 7 

*f^Uc*^, OmAiCfc 

\im^m;tnmbts:h. ttz. z<r>wmmm 
\^xv-^m=^-^^Lfzm^. )y-^m^(r)^mL 
*»'/jN$ \. btt-hmmmi^m^ t . mw.-mEnit<D 
WLmm^ii>izizt<^j:i, zffifzih. mmi^m. 

<OffiM-fb*^'fflSh . OhcriZ bii. N i l^Mco P t 



iJj:tXAgm<om«^S:itM!i:1-|.. 
[0005] *l%H^{i, J: p ^ta!*}$ffi<?5^SSr» 
*-r^<:5:$it7ti>COT'35 0, pSAl.Ga, In 
i.,.,N (O^xSl, O^ySl. x + y^l)^ 

mzftLxskm:t'-^"/^mmmtih^i^t 
t?>. 

[0006] 

[iEffl^l?^tl.^ca6o#g] *^HJ<7)«®«g{±. M 

gg-^tfA l,Gay I n,_,-yN (O^xg 1 , O^y 
S K x+ y g 1 ) *^«s®±l2. ^^^< b i> laMW 

[0007] ^/i. HUie*«^^JB{i:Y, Ce, P 
r, Nd. Sm. Eu. Yb, Hf , Pd03*>^-^r< 
bhl^i)^h^j:i>^X\ ^ff)Zbl,zX>)±iiBff}ii^ 

[0008] *||BfliOmffiffl3tti> M g $:-^tf A 1 . G 
a,I ni.,.,N (OSxgl, O^ySl. x + yg 
1 ) ^ftJi±t:. P d , H f c7)^^=5r< J: t v^-fix*^^ 

-^tf 1 m,\;it<^yiimfm^m^'tm^:^i-hcox\ 
[ 0 0 0 9 ] ^/i. *f|BB«oaffiflijt«±, Kr!e*«i5« 

^m^^tfSlcT i h I. v^{±N b 2:*tf i 1 1;: J: 0 . ± 

[00 10]*%BB{cJ)o-C{i. 06lcS^-rJ:ofc:. p 
MAI. Gay I n,.,.yN (O^x^l. OSy^K 

x+y g 1 ) 6 1 io±tc, ^mitm-itmiixi/ 

[0011] zcox 0 ^j:m^b-rimm. aTcobn 

M.^itm&i-im^Biim'fizbi^mmb^j:^. t 
t:. mm<r>mzi:ts.m^.'f-<^smmzxy)mt¥ 
mmmtfinmb^j:^. pmrnmh^x-BtK 

[ 0 0 1 2 ] -eciT', *^B3-cii. ±myiim^mttzii. 

fzii^mTicmimmizx o , i tt^i^sfti-s 

*«7!p'?li^^-ti:^>nT, MgJI^<7)vSttft*^'S))lt^>ii 

^m^mmizxiMgw.=Fcr>-m{tizji',x . 

61bm^6 2bcr,^mX'(7)^^VTm&^:ziyf^h 

Mb tx+mm^^ 0 rmm e s rj^B^-rsc: t 



(3) 



1-97744 



[0013] ^(r>i.ot£'m^mt. ^mwme i ± 

m.im^U^:si^-)i'^-^WO k c a 1 /mo 
B#tJt« LTSfiS 6 2 $rmt 1. C t t'J: D ff S ^ t 
^^^tl^^-^itij^O k c a 1 /m o 1 WTTS>S^mJ3<t 

[0014] msm^mi^mme i±ttta-ti> 
±izim LT t , mmiz±m^mm'^mmim 

c a 1 /mo 1 arcri^mi^i^me l±tit«^l. 

t , ^mm 6 1 6 1 '^comm&i-t 

[00 15] zff^xdizLx^^ii^mmmmii, ^ 

i¥mt±mmtcr>mzXh^-ki^tX\'^6<7)X\ w. 

*fflv^/i>*iTv^i>m®j; oii^^izmmxmmmzut 

[00 1 6] ^/c, ±ii^m}ixx/yi(.mmm^m. tfz 
li^mmit-^mmmtfzmzmmi^ot. mx 

S- § ^ iz^mtl t *<T^ I . 

[ 0 0 1 7 ] tfc, :^wM(7)mm^j:mmx'ii. ^neM 

iz^tmrniw^^t^^^me i £7)^«g'fi:ftim 
mmmi,z^\^mitt>ti^. zwzub. ^mi^meicrtm 
mizmiK'f^ii^mm^ hx t . ^mm e i m. 

Wmx\m I % ^-ti: ^.n^cS^H^ *<^?Lr aJ6T ft? 

X'%hti^hxhh, 

[0 0 18] if^, -mz. ^wm^w^^^^m 

hifi. MOCVDffit;:J:0pSA l.Ga, I ni.,.yN 
(O^x^K O^y^l. x + y^l ) ^f*lrfi&:g 

CO*fgS^cO-l53&«r ^^-feT-^'JfCMtlT'ftS M g WFi- 
■SpaAl.Ga, I n,-,-yN (OSxSl, Ogyg 



1. x + ySD^i^^f^jSr^TV^I,. U^L. 

im^vTm;/fiayi^^hmtLxm 

[00 19] 

[^Bjconitoj^s] WT, :^m(mmiz-^\'^xm 
mi. :^mzi3\^xmm^ixi±m^mbLx 

(is ^;t{fScN. TiN. VN, CrN, ZrN. N 
bN, LaN. TaN*Wc)itl.. ^^'i. 
mtLXii. mUiScHi, YH2. LaH2, Ce 
Hj, PrH2. NdHj, SmHz, EUH2, YhH^, 
TiH2. ZrHz. HfHj, VH. NbH. TaH. 
PdH3&«^{f4>ilS. 

[0020] *3%Bflt=fflt^f>^II.gftft±fi£a*x:t.;P 
df-^^b&'O k c a 1 /m o 1 IJtTcT)^^^ LTti. 01J 
tiiSc. Ti, V, Cr. Zr. Nb. La. Ta** 

W4>its. ^mfm^BLtLxii. mms 

c. Y. La. Ce, Pr. Nd, Sm, Eu, Yb. 
Ti.Zr.Hf.V. Nb.Ta. Pdtimfhix. 

[0021] i^. Sc. Ti. V. Zr. Nb. La. 
Ta(±a{bft^S4x:T-;P^-^^ftAG*5 0 k c a 1 

/m o 1 j.:iTx-$>i.^JST'*) 0 . ti^-oA^m^rM^mxh 

U»L. ::<x<c.O^«Sr««U>:;^i(fC«pi[A 1 

,GayIni-,.yN (O^x^l. O^y^l. x + y 

^ 1 ) ^mizmim^j:^-^ -ymmmiz 

fc3!i«Tl=^rV\ inA><7)^«*«pSA 1 ,Gay I n 

(Ogxgl. O^y^l. x + ygl)^ 

m±izmm$ixfzm-^. K+oMsi^^t. Mgjii^ 

fil^^Wc^fL^V^ ^oT. Sc. Ti. V. Zr. N 

b. La. T ai,i^\mimm&(r>fzMzm\'^x . * 

^K^ASfcLTJiY. Ce. Pr. Nd. Sm. E 
u. Yb. Hf . Pd^m^h(r>ii^18-tL\.\ 
[002 2] pMA l,Ga, I nj-.-yN (O^x^ 
1. O^y^l. K + y^l) ^^mW9(7)&mHi. P 
Sg^t-r S 1 3!)5T'I= S M g^OT^' ■br:?5p^!|i5& 
asjD-r !> C: J: J: 0 fJfflIt S C: t S , 

[0023] msiiijtJi. me^zTsk-rja a ^i:;s=3f -v u r 

SS^Sr^ftS (p*-Al,Ga,I n,.,.,N) 63 

it. tfzii^mitmitmt5Xif^^mmmt:ttj 

J1^3it^-5TI'^§l:ffi6 2i:paA l,Ga, I n 
,.,.,N (O^x^l. O^y^l. x + ySl)^|i^ 

me 1 bcr)mzm^wzmmb^j:i. 

[ 0 0 2 4 ] =3rfc. ±K^immt3xr/^s,7iimim 

Jiti. b'iyi^i}i^mmX'h-oXi>X\>\ tf::, #s 



(4) 



a«^i*x;tVl'^-^{b*>'0 k c a 1 /m o 1 J.:l 
ill. 

[0025] :^%mnmmzii\^Xli. pSA 1 . 

GayIn,.,.,N (Ogx^l, O^y^l, x + yg 

1 ) ^mm(mmmx'{iit'^mitcr>mfzm^Bti^ 

/cisiflBiti. ^mmb±wat<oRf$nzxim'^i 
^ix\^i<r)x\ m\x^mzii^^mizi,mitii> 

(ObtlZbifiX'^l. 

[0026] ( mmm i ) la i {±. *iiBB<^-iiMi5yc' 
hiwmmt:^-mmwmmx'hh. zcfywmmi 

^f^r-fr^^lifcf^Sn. IPJISOnmOGaN 
-'<-y7Tl2, MliBjum, 'JTliSl X 1 Qis c 
m-3£iOMga?>JOpSGaNjI3. i3j;l^mii4*»<^«^ 

[0 0 2 7] mS4(±, iIS5 0 0/im, mS^^'DraSE 
Jilmm02oc7)ni;|i4. 4i;^-5-CfcO. 112 tC^ 
■tXoiZ. Mg^jDpSGaN«3<0±t, m^h'-A 
Oi'MSaSl X 1 O-'To r rWT, it« 
tmSJgS X 1 0-7 To r r lilTt'P dil 5 1 T i 16 
i:^t|«LTJ^^$itTV^&. Pdl5fej;tXTiS6 
*>^>^:'&mffii:GaN«3tco*M, o^OPdJlSt 
GaNJ13t«7)|?ffitc-:>t'>T{i:, ftW+ORJE-ti 0. 
ttSSiiy-cP da 5(c-t*ixS P d bTHmbmt^LX 

^xh^mmmpdumb. ttst^ii^TiJietc 

NS|5^i-tA>'ig^-ri.*t«.i:^l., t-rzl,±. PdflSfcG 
L<{i. PdS5tGaNJi3tc7)Ht;:^S*^{L?^P 

dHiifc^mttg-fbiHjT i NMbmrn^titim^iz^j: 

i N h , P d t tK* h LT ^ ^jg^SYkfe 
PdHfc*>\ ^{zit-^LXmmz^£'ifz^b^j:h. ft 
^{;:SUc«t««, Pdl5fcTiS6i:&:5'>f 
m:LTmi-|.%&J:Ot. 'imthiioi.zPdb 
T i t SrH-r^'f 5 >yx:mm-hi%^(^1iii^^Z 0^ 

mh-r. im^k\,zf!omm^zi,->xi,^^^ixh. 

[00 28]ia3tC. 2-P£7)Rmfii4. 4SC0«gS-m 



^my.^ti.^<r>'^-w±m.i:>m:x^. z<rm^ 
m^uz:^mmi:r>%wm!,i. m^^5 -29 le 

[0029] S^>tc. ^<o«fii«)tici>fL-r. «§^r 
--;Hrfflv%TT--;i^iasi 0 0V~~5 0 O-CfT- 
-/u^ri oii-sffo/c. [a4(c. -eo^tfetti.!;® 

[0030] 300^:1 

1^1.. tfz. ni^iifzmmmmi. ^mb^m (a 

fl:!i?!l±^i*X:t./P^r-^Mb&^0 k c a 1 /mo IWT 

h-ifz. 

[003 1 ] mmm 2 ) z^mmmx-n. pmmw. 

« t LT G a Nl 3 cot^iip 0 tc=^ + 'J TliS 5 X 1 0 ' 7 
c m-30A 1 0. 3 G ao. iNtfzit^^ V T?g^ 5X10 
ncm-3cOI no.zGao.sN^J^^U. PdlSfcir/ 

T i s 6 of^i? y)izufbNhb (^^mmit^am 
uzmammmi bnm<7)mmmm^imuz. t 

mm^zx 0 , ^m^±^zii±^mitm}i f 

[ 0 0 3 2 ] 0 5 ic. 2oc7)n«igra<7)mgg-ijE#tt 

^^•r. c:<oa*><c,il»§fil.J:dt, Hf tNbfcco 

liitti. Alo.3Gao.7N^ftltiJ:l^I no.jGa 
0. 8 Ni|i»ftl<7)^ ^-m^^T' t ftlf^rJJ-- 5 -y ^? ^ 

[0033] m^t'-A^«ft 

tcj: ^mim±^S^:i-^fl^^-^itAGi-OVi c a 1 

/m c 1 aTX'h&^mb^mm&^mb s-hsl^ 

x^.yl'df-^-fbAGj&so k c a 1 /m o 1 aTX'h^-^ 

s.b . mm^mb it. mt^izmm tr t i < . ^ 

mmLxmmLxhi:^\ 

[00341 ^f^maxi/^m^mmmt^xmii. 

am*FT--/W:J:St«'KCRTA (Rap i d Th 
ermal A n n e a 1 ) ^Srffl^^T t T-— 
Mi 1 0 Or-5 0 0'CtX''€-orz-f}\ SffiW±t'J)ix 

m^ti^<^j:h3oo'cvj±x-hh. tt:. mmm. 
<7)±mii. *ii»K^R«7)Bu4intsc#-fi.*«, soo-c 
~i ooox:sST'j>s. 



(5) ^IS¥ll-97744 



[00351 mmcoi^Bmtm^wt?> z t t/^T 

[0036] 

#. pMAl.Ga, I ni-,-yN (O^x^l, O^y 

^ K x+y g 1 ) ^m<7)mi:pm.&m^n^± 

X+^^j:n^^V7mbthZbi}^T^. pMAl, 
GayIni.,.yN (O^x^l. OSy^l. x + yg 

1 ) ^mmb^mb<mizmmS)icom>!fyx^^^\>^:i- 
fflv^i, zbizx*). m=<^mmmm'y^rzm'7-x o i 

X'ht, 



[03 ] 1 J:t^JtlgWO«ffilS^«0«sg-«E 

^m.i9F^mx'hh. 

[05] mm2ffy^m&ffinM-wmm:^'m 
X'hi. 

[06] *||Hj(7)mfflji^*1-0t'*>-S. 

[^^^coll^H3] 

1 ^7 7^7m. 

2 GaNVN'>y7Tl 

3 Mg^JnpSGaNl 

4 1E8i 

5 Pdl 

6 TiJi 

61 pSAl.Ga, I ni-,.yN (O^xgl, Og 
ySl, x + ySl ) 

6 2 ^ 

63 ^ftS (P*-Al,GayI ni.,-,N) 



[01] 



[02] 



[03] 



80 



40 



-90 



^3 r 

.2 
-1 



—5 



[04] 

500t soot toor 



■ I • I • T ' 1 ' 






1 1 I J I J I- pr- 



80 
40 



<: 

4 0 



-40 



1 1 1 1 1 1 1 1 ■ 


M ' I ' / ' I-f" 
/Pd/Ti - 










' , 1 , /. 1 . 1 . 


.1.1.1.1. 



-4 -2 



«E (V) 



[116] 



-f- 61 



-4 



^ (V) 



(6) #^¥11-97744 



[115} 



. 1 1 I f 1 i 1 . 


'I'M I'M 




InoaGooaN 




>^ AI(i3Goa7N • 


,1 1 I I • 1 t, 1 . 


. i . 1 . 1 . 1 . 1 



-4 -2 0 2 4 
«JSE (V) 



